Experimental and Results

SPICE simulation
The change in output of proposed acceleration sensor was estimated by SPICE simulation. As a result, ideal sensitivity of the proposed sensor is defined as 0.3 V/g, where g is gravitational acclamation (Fig. 2) .
FEM simulation
Magnetic force applied to the proof mass to control its position, which is generated form the planer coil around is simulated using finite element method (FEM). Figure 3 shows cross-section of simulated model. Looking at the result (Fig. 4) , a current of approximately 1 mA is necessary to keep the proof mass at initial position against acceleration of 1 g when the turn number of coil is 1. The magnetic force for force balance increases with the turn number of coil when the current flow in the planer coil is constant. On the other hand, the electrical power consumption increases with turn number of the coil (Fig. 5) . As a result, its electrical power efficiency becomes maximum (~3.3 N/W) when the turn number is 4.
Fabrication of n-MOSFET having movable gate and measurement of its characterization
In this study, the proof mass on movable gate was fabricated by electroplating method. Here, its adhesion to the movable gate is depends on seed metal layer for the electroplating (Fig. 6 ). When sputtered Ni mass was used as the seed metal, then the thick Ni proof mass (> 40 µm) could be plated (Fig.7) . Then an n-MOSFET having movable gate was fabricated as an acceleration sensor, of which initial airgap under the movable gate, gate length and gate width are 1 µm, 0.1 mm and 1 mm respectively ( Fig. 9(a) ). Let the tilt angle be θ, the effective force applied to movable gate changes in proportion as cosθ. Looking at this measurement result (Fig. 9(b) ), I D is surely decreased with increasing the tilt angle: therefore, it can safely be said that the fabricated device is functional as an accelerometer, of which the sensitivity is 4 µA/g when V G =20 V and V D =10 V. Fig. 1 (a) Cross-section and (b) equivalent circuit of proposed accelerometer circuit based on CMOS inverter. When acceleration is applied to this sensor, proof mass on gate electrode of n-MOSFET tries to displace, and output of the circuit changes from initial value (V dd /2). Then, current flows in planar coil at n-MOSFET generates magnetic field and brings proof mass back to initial position. As a result, applied acceleration can be detected using the current of coil. 
